Reconceptualising early mathematics learning: An evaluation study by Mulligan, Joanne et al.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
QUT Digital Repository:  
http://eprints.qut.edu.au/ 
Mulligan, Joanne and English, Lyn D. and Mitchelmore, Mike (2008) 
Reconceptualising early mathematics learning : An evaluation study. In: 
International Group for the Psychology of Mathematics Education: Proceedings of 
the Joint Meeting of PME 32 and PME-NA XXX, July 17-21, 2008, Morelia, 
Mexico. 
 
          © Copyright 2008 Joanne Mulligan, Lyn English, Michael Mitchelmore 
 PME 32 and PME-NA XXX 2008  1 - 293 
RECONCEPTUALISING EARLY MATHEMATICS LEARNING: 
AN EVALUATION STUDY 
Joanne Mulligan 
Macquarie University 
Lyn English 
Queensland University     
of Technology 
Michael Mitchelmore 
Macquarie University 
 
There is a growing body of research showing that children’s mathematical achievement 
is closely dependent on their understanding of pattern and structure.  Recent studies 
at the Centre for Research in Mathematics and Science Education (CRiMSE) at 
Macquarie University have shown that pattern and structure is a general underlying 
characteristic that is common to several mathematical content domains (Mulligan, 
Mitchelmore & Prescott, 2006). A series of classroom design studies have also shown 
that young children can learn mathematical concepts very effectively by focusing on 
crucial features of key mathematical patterns and structures.  
A study has been designed to (i) validate a new conceptual framework for 
mathematics learning based on the development of pattern and structure, and (ii) 
evaluate the effectiveness of a school-entry mathematics program built on this 
framework using classroom observations and an interview-based student assessment. 
The Pattern and Structure Mathematics Awareness Program (PASMAP) to be 
evaluated focuses on simple repetition patterns, spatial structuring, and the spatial 
properties of congruence and similarity. Emphasis is also laid on the recognition of 
similarities and differences and the development of visual memory. The effectiveness 
of the program will be evaluated in Kindergarten classes from four large primary 
schools in Brisbane and Sydney, Australia (two in each city). In each school, two of 
four Kindergarten teachers will trial the integrated PASMAP program; the other two 
will continue to teach the school’s standard program. Narrative profiles of teachers 
and two target groups of five children within each of the four classes in each school 
will be compiled as case studies. 
The quantitative data will be analysed to find the extent to which (a) children’s 
understanding of pattern and structure is positively correlated with achievement in 
mathematics, (b) children’s achievement in mathematics and numeracy is significantly 
greater in PASMAP than non-PASMAP children at the end of the experimental year, 
and (c) any achievement differences are maintained the following year.  
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